A total of 503 veterinary enteric bacterial pathogens obtained from state veterinary diagnostic laboratories were tested on API 20E strips to determine whether this rapid microidentification system coukl be utiized for veterinary clinical microbiology. The API 20E strip accurately identified 96% of the veterinary isolates and misidentified 3%. Identifications by the API system and the diagnostic laboratories were in agreement in 83% of the isolates, disagreement on 16% of the isolates, and 1% were not identified by the API strip. Differences in identification occurred primarily in distinguishing between Klebsiella and Enterobacter and between Enterobacter and Escherichia coli. These disagreements were most often due to incorrect identifications by the diagnostic laboratory rather than by the API system. Biotype differences between humari and veterinary isolates were compared. Significant differences were noted in several biochemical reactions. The main differences observed for E. coli isolates were in ornithine decarboxylase production and melibiose fermentation. The largest differences for Salmonella occurred in arginine dihydrolase production, citrate utilization, and inositol fermentation, whereas for Klebsiella pneumoniae the main differences were noted in urease production and nitrate reduction. These biotype differences, however, did not affect the accurate identification of organisms on the API strip.
A total of 503 veterinary enteric bacterial pathogens obtained from state veterinary diagnostic laboratories were tested on API 20E strips to determine whether this rapid microidentification system coukl be utiized for veterinary clinical microbiology. The API 20E strip accurately identified 96% of the veterinary isolates and misidentified 3%. Identifications by the API system and the diagnostic laboratories were in agreement in 83% of the isolates, disagreement on 16% of the isolates, and 1% were not identified by the API strip. Differences in identification occurred primarily in distinguishing between Klebsiella and Enterobacter and between Enterobacter and Escherichia coli. These disagreements were most often due to incorrect identifications by the diagnostic laboratory rather than by the API system. Biotype differences between humari and veterinary isolates were compared. Significant differences were noted in several biochemical reactions. The main differences observed for E. coli isolates were in ornithine decarboxylase production and melibiose fermentation. The largest differences for Salmonella occurred in arginine dihydrolase production, citrate utilization, and inositol fermentation, whereas for Klebsiella pneumoniae the main differences were noted in urease production and nitrate reduction. These biotype differences, however, did not affect the accurate identification of organisms on the API strip.
A large portion of the work in a diagnostic laboratory consists of the identification of bacterial pathogens from the family Enterobacteriaceae. Veternary diagnostic laboratory identifications generally rely on conventional tube media and lack the standardization provided by rapid microidentification systems. These microtest systems are designed for easier use and provide more rapid and accurate identifications (by use of a computer-generated data base). Rapid microtest systems could benefit a veterinary diagnostic laboratory, but these systems are designed specifically for human clinical isolates, and their applicability for identification of veterinary bacterial pathogens has not been established. Many diagnosticians believe that there are biotype differences between human and veterinary bacterial pathogens which would render rapid microtest systems less accurate for veterinary clinical microbiology. This study was undertaken to determine whether any significant biotype differences exist between veterinary enteric bacterial pathogens and human clinical isolates and whether the API system was capable of identifying these pathogens. The API 20E strip was chosen because of the large number of tests available (which was beneficial when comparing the biotypes between human and veterinary pathogens) and because of its proven accuracy (1, 6, 8, 11, 12 API computer center for identification. When there was disagreement between API and the diagnostic laboratory, or when the profile number was not listed in the index, the culture was sent to the API reference center for further testing on a 50-test strip to obtain a final identification. When identifications by API and the diagnostic laboratory were in agreement, the identification was considered correct and not tested further.
Biotyping. A preliminary examination of the biotype differences between human and veterinary isolates was conducted. For each organism, the percentage of the isolates that were positive for each reaction was calculated. This percent positivity for the veterinary isolates was compared with the API percentage chart, which is based on reactions of clinical isolates of human origin (and is based solely on reactions obtained on the API strip). The significance of the difference in percentages for each reaction was determined by the chi-square test.
RESULTS
Comparison of API and diagnostic laboratory identifications. Bacterial identification agreements and disagreements between the API system and the diagnostic laboratories were reviewed. Results were separated on the basis of whether the identification was listed in the API Profile Index or whether it was necessary to consult the API computer center. This was done because an advantage of most rapid identification systems is the simplicity and efficiency of using an index. As shown in Table 2 , we found that 78% of the isolates were identified the same by API and the diagnostic laboratory when using the index, and 83% were identified the same when computer identifications were included. Fifteen and sixteen per cent of the identifications differed when using the index and the total data base, respectively. Seven percent of the profile numbers were not in the API index, whereas only 1% were not in the computer data base. This 1% represented four organisms (three Esch 12, 1980 on August 27, 2017 by guest http://jcm.asm.org/
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The API system and the diagnostic laboratories disagreed on 81 (16%) of the organisms. These conflicting identifications, along with the final identifications, are shown in Table 3 . Fourteen of the different identifications varied only in species, and three of these were isolates identified as Klebsiella oxytoca by API, whereas the diagnostic laboratories identified them as K. pneumoniae (2 isolates) and K. ozaenae (1 isolate). K. oxytoca is a new species designation and is probably not in common usage in many laboratories. Disagreements in identification occurred most commonly when distinguishing between Klebsiella-Enterobacter identifications and E. coli-Enterobacter identifications. In most cases, there was no common cause for these differing identifications. Of the 81 conflicting (4), we found that the most common K. pneumoniae biotype for human and veterinary isolates was the same (5-215-773). For veterinary isolates, this biotype occurred at a frequency of 62%, whereas for human isolates it was observed in 51% of the isolates (4). This difference was significant at the 5% level.
The most common E. coli biotype frequencies are shown in Table 5 . These differ somewhat from the biotype frequencies obtained by Davies (3) in his study of 574 E. coli strains, but the same patterns are present. DISCUSSION The differing identifications reached by the API system and the diagnostic laboratories were the result of misidentifications made either by the API system or by the diagnostic laboratory or by both. Of the 15 organisms that API misidentified, 6 isolates were given a "good likelihood, low selectivity" rating by the computer, meaning that several organisms could fit that profile number. In three of these cases, the correct identification was given as the second or third choice in the index, and the additional tests listed in the index probably would have given the correct identification. Also, when using this system, other factors such as colonial morphology and serology should be considered before reaching a final identification. Our identifications were based solely on reactions observed on the API strip.
The oratory. Their biochemical results indicated that the organism was motile and ornithine decarboxylase negative. The negative ornithine reaction is correct for Klebsiella, not Enterobacter, and retesting revealed that the organism was nomnotile instead of motile, thus also favoring a Klebsiella identification. A few conflicting identifications probably also were due to the wrong culture being tested. Some cultures obtained were on primary isolation plates, and different colonies may have been tested. Also, some cultures appeared to have been mislabeled.
Overall, the API identifications were more accurate than the diagnostic laboratories' identifications. The API system correctly identified 96% of the veterinary isolates as compared with 87% correctly identified by the diagnostic laboratories. This 96% compares favorably to figures previously reported for the API system in identifying human clinical isolates (1, 5, 6, 10, 11, 12) . Also, the API system gave more complete identifications (down to species) and was more consistent due to the Profile Index.
The applicability of the API strip for biotyping has received conflicting opinions (2-4, 9, 10). It has been criticized because of its lack of reproducibility when testing the same organism several times. We compared the biotypes of a population of organisms rather than individual biotypes, thereby reducing the variability within each biochemical reaction. Also, the percentage obtained for each biochemical reaction was generated in the same manner as for the human isolate percentages that are given in the API comparison chart. Although significant reaction differences were observed (as noted in the results), they did not affect the correct identification of the organisms by the API index.
Since the API system can accommodate many different biotypes, it appears to be capable of identifying veterinary bacteria in the family Enterobacteriaceae with a high degree of accuracy. This system is able to identify pathogens with equal or better accuracy as compared to conventional methods used by most diagnostic laboratories. It is also advantageous in that it is a very standardized system. The strip is always inoculated in the same manner, it contains a standard set of 20 biochemical tests, and it is interpreted with the API Index. In this respect, results obtained within one laboratory and between different laboratories with API would be standardized and easily comparable. Although the API 20E strip is cheaper to use than running a comparable set of biochemical tests (7) , there may be a slight increase in cost for diagnostic laboratories that use only a minimal battery of tests. This cost would be offset by the convenience of the API strip, its accuracy, and the standardization of results obtained. It is concluded that a rapid microtest system such as API 20E is feasible for identifying veterinary bacterial pathogens from the family Enterobacteriaceae.
